Summary A total of 458 eligible patients, from 21 centres, with microscopically confirmed SCLC were allocated at random to three chemotherapy regimens, each given at 3-week intervals. In two regimens, etoposide, cyclophosphamide, methotrexate and vincristine were given for a total of either three courses (ECMV3) or six courses (ECMV6). In the third regimen, etoposide and ifosfamide were given for six courses (EI6). Patients with limited disease also received radiotherapy to the primary site after the third course of chemotherapy in all three groups. As reported by clinicians, 59% of the ECMV3, 67% of the ECMV6 and 63% of the E16 patients experienced moderate or severe adverse reactions to their chemotherapy. The major symptoms of disease, cough, haemoptysis, chest pain, anorexia, and dysphagia, were palliated in 63% or more of patients and the median duration of palliation was 63% or more of survival, the results being similar in the three groups. Among patients with poor overall condition, physical activity and breathlessness on admission, the proportions who improved were higher in the EI6 group but the differences were small. In all three groups, levels of anxiety fell substantially during treatment. Levels of depression were lower and showed little change. As assessed by patients using a daily diary card, the patterns of nausea, vomiting, activity and mood, associated with courses of chemotherapy were very similar in the three groups. In the E16 group there was less dysphagia and better overall condition between courses, but these advantages need to be weighed against the inconvenience of the 24-h infusions required, compared with the 30-min infusions of the other two regimens. As reported in the companion paper (MRC Lung Cancer Working Party, 1993a) there was no statistically significant survival advantage to any of the three regimens, although the results do not exclude the possibility of a minor survival advantage with the two six-course regimens. In conclusion, there was no major clinical gain from continuing chemotherapy beyond three courses or from using the ifosfamide regimen.
Small cell lung cancer is usually highly sensitive to cytotoxic chemotherapy and radiotherapy, although long-term survival rates among patients treated with these modalities are low. The aims of treatment are to control symptoms of the disease and to prolong survival. The treatment is troublesome to the patient, however, and may be toxic. A number of randomised trials have therefore attempted to determine the minimum number of courses of chemotherapy that can be given without incurring therapeutic penalties (Cullen et al., 1986; Spiro et al., 1989; MRC Lung Cancer Working Party, 1989; 1993a; Giaccone et al., 1993) . The main aims of the present randomised trial were to investigate whether six courses of etoposide, cyclophosphamide, methotrexate, and vincristine (ECMV6), a regimen previously studied by the MRC Lung Cancer Working Party (1989) , could be reduced to three courses (ECMV3) without compromising survival, and to compare these regimens with six courses of etoposide and ifosfamide (EI6). The comparisons of response, survival, and prognostic factors, based on 458 eligible patients, have been presented in the accompanying report (MRC Lung Cancer Working Party, 1993a) , hereinafter referred to as Paper 1. They show that there was no statistically significant advantage in duration of survival to any of the three regimens, although the possibility of a survival advantage with the two six-course regimens cannot be discounted (Hazard Ratio = 1.1).
The quality as well as the duration of survival is important for these patients and both need to be studied in randomised treatment comparisons. Although performance status scores such as the Karnofsky index (Karnofsky & Burchenal, 1949) and the WHO performance scale (World Health Organization, 1979) are often used in randomised trials, and the main toxic effects of treatment reported, comparisons of symptom control and of other aspects of quality of life are rarely made (Bergman, 1992; Fayers, 1992) . Quality of life endpoints should be included in trials of palliative treatment, bearing in mind that quality of life is a multi-dimensional concept which includes palliation of symptoms, adverse effects of treatment, physical well-being and psycho-social factors.
The present trial is therefore important in that clinicians reported not only on the adverse effects of treatment but also on the patients' symptoms, overall condition, and level of physical activity, and patients were asked to complete a diary card (Fayers et al., 1991) on a daily basis during chemotherapy to provide information on symptoms, level of physical activity, mood, and overall condition during the period when these were likely to be changing substantially from day to day. The diary cards thus allowed patients themselves to assess their quality of life in the above domains. The objectives of this paper are to report the findings on quality of life, to discuss the associated problems of compliance in providing quality of life data, and to comment on methodological problems associated with the analysis and interpretation of quality of life data.
Methods
Patients and trial design The design of the trial is described in detail in Paper 1. In summary, the patients had previously untreated, microscopically confirmed small cell lung cancer of any extent. They could have any level of performance status but had to be expected to benefit from chemotherapy. Local ethics committee approval of the protocol and individual patient consent were required. The patients were randomly allocated to one of three treatment regimens. (Brock & Pohl, 1983) . Patients with limited disease also received the same thoracic radiotherapy as in the ECMV6 regimen.
Clinicians' assessment of quality of life Clinicians assessed patients pretreatment, at each attendance for treatment, then monthly to 12 months, and then every 3 months thereafter. At each assessment they asked the patients about the occurrence and severity of the symptoms listed in Table I , recording the answers as none, mild, moderate, or severe. They also recorded the patients' overall condition, level of physical activity (World Health Organization, 1979) , and degree of breathlessness according to the categories shown in the table. At all assessments after the pretreatment assessment, they were asked to complete their record according to the patient's condition since the previous assessment.
Patients' assessment using the diary card For their first 21 weeks in the trial, the patients were asked to complete an MRC patient diary card (Fayers et al., 1991) every evening after their last meal, recording how they had been feeling during the previous 24 h. They coded their assessments as shown in Table I . The purpose of these cards was to record the patients' own daily assessments of a few key aspects of their quality of life when these were likely to be changing substantially from day to day, namely, during the period of chemotherapy and -when given -radiotherapy. Each card covered a period of up to 5 weeks and patients were issued with a spare card because, although clinic attendances should have been at intervals of 3 weeks, there could sometimes be delays. Patients were asked to bring their current card or cards to their next clinic appointment. Compliance in the completion of clinicians' reports was calculated on the basis that the question on symptoms should have been answered every time a patient was expected to attend for treatment or follow-up. For convenience, a single symptom (nausea) was selected for the calculation. Compliance in the use of the patient diary cards was calculated as the percentage of days in the first 21 weeks, or to death if this was sooner, that each patient completed the card.
Statistical methods
Palliation of a symptom was defined as disappearance of the symptom or improvement by one or more categories at one or more assessments. Duration of palliation is expressed (i) as the median duration of palliation and (ii) as the percentage of patient survival time during which there was palliation. The variation in these two statistics is expressed by the interquartile range (Q), which is the range of the two middle quarters of the results. Measures of the duration of palliation were necessarily approximate because patients were being assessed every 3 weeks during treatment and then monthly to 1 year. In the drawing up of the daily profiles from the diary cards (see Figures) allowance was made for delays in giving some courses of chemotherapy. Since each course of chemotherapy is likely greatly to affect the quality of life of the patients, the mean time between each course was calculated and the profiles for each patient were realigned to this schedule. The methodology was the same as in previous MRC trials (Fayers et al., 1991; MRC Lung Cancer Working Party, 1991; .
The trial data were managed using the COMPACT program (COMPACT Steering Committee, 1991) .
Results

Patients in the trial
Between February 1985 and April 1989, 491 patients were admitted to the trial from 21 centres in the United Kingdom. Of these, 33 were ineligible (Paper 1), leaving 458 (157 ECMV3, 152 ECMV6, 149 EI6) for analysis.
The main symptoms, overall condition and level of physical activity of the patients as assessed on admission by the clinicians are shown in Table II . Most (84%) of the patients had cough (moderate or severe in 38%), and 31% had haemoptysis, 47% chest pain, 51% anorexia, and 8% dysphagia. The overall condition, level of physical activity, and degree of breathlessness were normal or nearly normal (grade 0 or 1) in 62%, 63%, and 52%, respectively. The distributions of all these variables were similar in the three treatment groups.
Clinicians' and patients' compliance in completing forms and diary cards
The compliance by clinicians in providing quality of life data at the time of clinic attendances by patients (Table III) was high, 90% of the expected data being provided. The centre that provided no data entered only a single patient. All other centres provided more than 50% of data and 11 provided 90% or more. In marked contrast, only 47% of the expected data from the patient diary cards was received, a third of the patients providing no data at all, and only a third providing more than 75% of the expected data. There was considerable 'Definitions given in Table I .
( 1 1 
(1) variation between the 21 centres in providing patient diary card data. All centres provided some data but three provided only 25% or less. At the other end of the range, the three most compliant centres provided 77, 78 and 91% of data.
Compliance in the provision of patient diary card data (Table IV) was higher (52%) during the first 9 weeks, the period of the first three courses of chemotherapy, than subsequently (43%). It was unaffected by the age of patients; male patients provided 49% of their expected data and female 42%. Patients with limited disease on admission provided less of their data (43%) than those with extensive disease (53%). That this was due to the change in supervision associated with receiving radiotherapy after three courses of chemotherapy in patients with limited disease is suggested by the observation that the least compliant group with respect to extent of disease were patients with limited disease during weeks 10 to 21 when they provided 38% of data.
Performance status had a major effect on compliance which ranged from 56% in patients with a good status (grade 0) on admission down to only 19% in those with a poor status (grade 4). Somewhat unexpectedly, compliance was worse (41%) with the three-course regimen than with the two six-course regimens (51%, 49%). The reason for this may in part be that patients in the ECMV3 group were discharged from specialist care earlier than those in the ECMV6 and E16 groups: the least compliant patients with respect to regimen were the ECMV3 patients during weeks 10 to 21, after the end of their three courses of chemotherapy, when they provided 36% of data. Adverse reactions to treatment The main adverse reactions, other than alopecia, that were reported by the clinicans as being moderate or severe during chemotherapy are shown in Table V . The findings were, in general, very similar in the three treatment groups: 59% of the ECMV3, 67% of the ECMV6, and 63% of the E16 patients having one or more moderate or severe reactions. The commonest were anorexia, myelosuppression (mainly anaemia and leucopenia), dysphagia, and vomiting. Anorexia was reported in a higher proportion of patients in the ECMV6 group (36%) than in the other two groups (ECMV3 29%, EI6 24%). However, unlike the other symptoms of adverse reactions, anorexia was reported in substantial proportions of patients pretreatment (Table II) . When patients with moderate or severe anorexia pretreatment are excluded, the proportions of patients with this symptom reported as an adverse reaction to treatment were similar in the three groups, namely, 22% of the ECMV3, 23% of the ECMV6, and 20% of the E16 patients.
Clinicians' assessments ofpalliation of symptoms Palliation of the main symptoms (Table VI) was achieved in high proportions of patients, ranging in the ECMV3 group from 63% for dysphagia to 89% for haemoptysis, in the ECMV6 group from 74% for cough to 91% for haemoptysis, and in the E16 group from 73% for dysphagia to 86% for haemoptysis. In the majority of patients palliation of a symptom involved disappearance of that symptom. The proportions of patients in whom palliation was achieved and in whom symptoms disappeared were similar in the three treatment groups. The median number of days in palliation (right-hand part of Table VI) ranged in the ECMV3 group from 94 for cough to 164 for haemoptysis, in the ECMV6 group from 109 for dysphagia to 162 for haemoptysis, and in the EI6 group from 126 for cough to 189 for haemoptysis. For all five of the symptoms the median duration of palliation was 63% or more of survival during the first year. The findings in the three treatment groups were very similar.
Clinicians' assessments of overall condition, level ofphysical activity, and breathlessness The grades of overall condition, physical activity, and breathlessness as assessed by the clinicians are defined in Table I . Among patients with grade 1 or worse on admission (Table Figures 1, 2 and 3 . Figure 1 presents the same data as are shown in Table IX , namely data for all patients during the first three courses of chemotherapy. For all six variables the relationship to the three courses of chemotherapy is clear, a deterioration being seen during the days on which chemotherapy was given, although this was less marked for mood than for the others.
The patterns for nausea, vomiting, activity, and mood were very similar in the three treatment groups. There was somewhat more dysphagia in the two ECMV groups than in the EI6 group. Nausea tended to persist for longer than vomiting between courses of chemotherapy. Overall condition was substantially better for the E16 group between courses of chemotherapy, suggesting that patients in this group recovered more rapidly from the adverse effects of each course.
Figures 2 and 3 display the data over the whole treatment period in the subgroups of patients with limited disease (Figure 2 ) and extensive disease (Figure 3 ) on admission. The effects of stopping chemotherapy after three courses in the ECMV3 group are evident, the overall levels of all six variables remaining essentially steady after the third course in this group compared with the other two. A comparison of the two figures indicates a considerable, but short-lived, in- crease in dysphagia during thoracic radiotherapy in patients with limited disease. Both figures show that with the fourth, fifth, and sixth courses of chemotherapy, recovery after the course was more rapid in the EI6 than the ECMV6 group, reinforcing the conclusion from Figure 1 . All these figures show high proportions of patients in all three groups with a low level of activity for the first day. This is in marked contrast to the clinicians' assessments pretreatment (Table II) . This discrepancy almost certainly arose because patients reported their activity level at the end of the first day of intravenous chemotherapy while clinicians made their assessment before it was started.
Discussion
This trial emphasises both the importance and the feasibility of studying toxicity, the palliation of symptoms and other aspects of quality of life in randomised comparisons between treatment regimens in the management of lung cancer. It is particularly important to study these endpoints in patients with poor prognosis. Despite the inherent problems of attrition and of obtaining data in this group of patients, provided there are no treatment-related imbalances in the data, valid comparisons can be made between treatment groups. Comparisons of such endpoints need to be made in randomised trials because they may have an important bearing on treatment policies, and results can be counter-intuitive (Slevin, 1992) . For example, in a randomised trial in which all patients received the same palliative drug combination for small-cell lung cancer, the regimen was allocated at random to be given either at conventional 3-week intervals or only as required to control progressive disease and relieve symptoms severe adverse effects of treatment, the commonest of which were anorexia, myelosuppression, dysphagia, and vomiting. The proportions of patients with reactions were very similar in the three treatment groups, but patients in the 6-course groups were potentially exposed to reactions on twice as many occasions as those in the 3-course group. In this respect, there was therefore an advantage to the 3-course regimen.
As reported by the clinicians, all three regimens were highly effective in palliating the symptoms of the disease. Cough, haemoptysis, chest pain, anorexia, and dysphagia were each palliated in 63% or more of the affected patients, the symptom disappearing at least for a time in 57% or more. Moreover, the median duration of palliation was 63% or more of survival for all the above-mentioned symptoms. The proportions of patients with improved overall condition, level of physical activity, and breathlessness were somewhat higher in the EI6 group than in the two ECMV groups, but the differences were small.
The clinicians' assessments of anxiety and depression consisted of recording whether each was absent, mild, moderate, or severe. In all three treatment groups, about a third of the patients were reported as having mild anxiety on admission, 14% moderate anxiety, and 5% severe anxiety, but these proportions were substantially reduced over the next three clinic attendances, suggesting that anxiety is considerably alleviated by palliative treatment. Some 24% of patients were reported to be mildly depressed on admission and 5% moderately depressed, but less than 1% severely depressed.
In contrast to the findings for anxiety, these proportions remained similar at subsequent assessments. They should alert clinicians to the possibility that a small proportion of patients might benefit from a more detailed psychological assessment with a view to considering specific antidepressant treatment. As reported by clinicians in the present trial, both anxiety and depression were somewhat commoner and more severe in female patients, but the proportions with improvement were similar. The method of assessing anxiety and depression was a relatively insensitive one. In current trials, therefore, the MRC Lung Cancer Working Party are using the HAD (Hospital Anxiety and Depression) scale which has been shown to be reliable and valid (Zigmond & Snaith, 1983) . We are also monitoring the use of psychotropic drugs. Use of HAD scale data will also enable us to make better comparisons between female and male patients.
An important feature of the trial was the use of the daily diary card (Fayers et al., 1991) . This assessment by the patients of nausea, vomiting, difficulty in swallowing, physical activity, mood, and overall condition was completed every evening after their last meal for the first 21 weeks in the trial. It has been shown to be reliable and to be sensitive to day-to-day changes in major symptoms (Fayers et al., 1991; MRC Lung Cancer Working Party, 1991; Other trials have also reported difficulty in collecting quality of life data from patients with a poor performance status and progressing disease (Ganz et al., 1988; Geddes et al., 1990; MRC Lung Cancer Working Party, 1992) . It seems likely that this will remain a limitation of methods dependent on collecting data direct from very ill patients themselves. Patients allocated to the six-course regimens complied somewhat better then those assigned to the threecourse regimen. This was an unexpected finding and probably occurred because patients in the three-course group were likely to have been discharged to non-specialist care sooner than those in the six-course groups. This emphasises the need to explain to patients the value of daily assessments and to encourage them to complete them.
The trial exemplifies the sensitivity of the daily diary card in detecting day-to-day variation. The findings for the three regimens were very similar for nausea, vomiting, and level of physical activity. Recovery from vomiting was rapid after a course of chemotherapy in all three groups, confirming previous findings during chemotherapy with the ECMV regimen (Fayers et al., 1991) , but nausea and reduced physical activity tended to persist for longer. It will therefore be important to see whether they limit the use of chemotherapy schedules in which drugs are given in reduced dosage once a week (for example Miles et al., 1991) , or in which dose intensity is increased by giving the drugs in full dosage once every 2 weeks together with haemopoietic growth factor, a policy which the MRC Lung Cancer Working Party is currently studying.
The E16 regimen caused somewhat less dysphagia than the ECMV regimens, and between courses of chemotherapy patients reported themselves to be in better overall condition. Nevertheless, these advantages need to be weighed against the inconvenience of the 24 h infusions required, compared with the 30 min infusions of the ECMV regimens.
Clearly it is important to find and develop the use of quality of life instruments that are acceptable, relevant and applicable. Apart from the daily diary card, no patient questionnaires were used in the present trial, but in its current trials the MRC Lung Cancer Working Party are using the Rotterdam Symptom Checklist (de Haes et al., 1990) and the HAD scale with high levels of compliance by patients.
One limitation of the design of the present trial is that it did not permit a reliable comparison to be made between clinicians' and patients' assessments of quality of life because assessments were made daily by patients but intermittently by clinicians; also, the questions asked of each were not the same. Nevertheless, this is an important methodological issue (Slevin et al., 1988) and is being addressed in current MRC Lung Cancer Working Party trials in which some of the questions on the Rotterdam Symptom Checklist are duplicated on the reports completed by clinicians.
In conclusion, although not easy, it is important to study palliative and other quality of life endpoints in trials of chemotherapy in the treatment of small-cell lung cancer. This is especially necessary when, as in the present trial, a principal aim is to improve the quality of survival. The findings presented in this paper and in Paper 1 show that there was no major clinical gain from continuing chemotherapy beyond three courses or from using the ifosfamide regimen. Nevertheless, they do not exclude the possibility of a minor survival advantage with the six-course regimens (Paper 1). Even small chances of longer survival may be important to patients but the six-course regimens involve some 5 or 6 months of treatment in a patient population with a median survival of only about 9 months. Some patients might therefore prefer a shorter treatment period. All three regimens produced high and similar levels of palliation of the main chest symptoms, but there was a suggestion of a minor advantage to the E16 regimen with respect to overall condition, physical activity, breathlessness and dysphagia.
The MRC Lung Cancer Working Party are currently studying palliative regimens of intravenous etoposide and vincristine and of orally administered etoposide alone with the aim of achieving high levels of palliation and low levels of toxicity in a large programme of trials of palliative treatments for lung cancer.
